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* NOTICES * 

Japan Patent 0£fice is not responsible £or any 
daxnag s caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is magnetic-recording data medium which has a non-magnetic metal deposit and a magnetic layer at least 
on a nonmagnetic substrate, the Vickers degree of hardness of a nonmagnetic substrate is uniform in the thickness 
direction, and it is 2 650kg/nun. Magnetic-recording data medium characterized by being above, and forming a 
projection by exposure of a laser beam in the non-magnetic metal deposit surface of a CSS zone, and forming concentric 
circle-like processing marks by mechanical texture in the non-magnetic metal deposit surface of a data zone. 
[Claim 2] Magnetic-recording data medium according to claim 1 characterized by a nonmagnetic substrate consisting of 
Si02-Li2 O system glass ceramics. 

[Claim 3] average height of a projection formed of an exposure of a laser beam - 5-lOOnm it is - and the number - 
103-108 An individual / mm2 it is - magnetic-recording data medium according to claim 1 or 2 characterized by things. 

[Claim 4] Claim 1 to which a non-magnetic metal deposit is characterized by being a NiP electroless deposition layer 
thru/or magnetic-recording data mediimi given in three. 

[Claim 5] Claim 1 to which a mechanical texture is characterized by being given using a diamond abrasive grain thru/or 
magnetic-recording data medium given in four. 

[Claim 6] The Vickers degree of hardness is xmiform in the thickness direction, and it is 2 650kg/mm. A manufacture 
method of magnetic-recording data medium characterized by forming a projection in a CSS zone of the surface by 
irradiating a laser beam, and subsequently preparing a magnetic layer at least on the above nonmagnetic substrate after 
forming a non-magnetic metal layer by electroless deposition method and forming concentric circle-like processing 
marks by giving a mechanical texture to this non-magnetic metal deposit surface. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to magnetic-recording data medium used for a 

magnetic disk drive etc. 

[0002] 

[Description of the Prior Art] On the substrate of the product made from an aluminum-Mg system alloy which 
performed for example, NiP electroless deposition, magnetic-recording data medium carries out sequential membrane 
formation of the protective coat which uses Cr substrate film, Co system magnetic film, C, etc. as a principal component 
by the sputtering method, and is manufactured. In a magnetic disk drive, although the arm head for record playback is 
moving by the fixed flying height in the magnetic-recording data-medium top, this flying height is becoming a very 
small value in recent years with the rapid increment in the surface recording density of magnetic-recording data 
medium. Moreover, with recording density increase, improvement in magnetic-recording read-out speed is also called 
for, and reduction of the micro vibration of a substrate is demanded in the high-speed rotation field. In order to 
correspond to these, the rigidity of data medium is increased and surface smooth nature and surface roughness must be 
made small. Then, the rigidity of data medium is increased and a glass substrate is beginning to be used from the 
standpoint on a surface smooth disposition. 

[0003] In order to obtain magnetic-recording data medium which has the property stabilized using the glass substrate, a 
NiP electroless deposition film is formed on the altemative substrate containing glass, and the thing to depend on 
mechanical polishing and to do for texture ring processing is proposed. (JP,7-272263,A etc.) 

However, it cannot be said that just this is enough for it to be adapted for the operating environment of severe magnetic- 
recording data medium in recent years. In order to acquire sufficient endurance and a CSS property, it is required by 
having given the texture mechanically to the surface including a data zone upwards in the direction of a concentric 
circle, and controlling the granularity of a CSS zone to a precision to reduce the frictional force between data medium 
and a head slider. 

[0004] In recent years, to replace with the texture by polishing and to form a projection according to the texture by laser 
beam exposure, i.e., a laser beam exposure, in a CSS zone, in connection with the flying height of the arm head at the 
time of magnetic disk drive actuation being remarkably small, is tried. However, in CSS, if the adhesion of a glass 
substrate and a NiP electroless deposition layer is bad in order that an arm head may coUide with a projection at the time 
of a start stop, a projection will separate at the time of a head crash. Therefore, when forming a projection by laser beam 
exposure, more than it gives a machine texture, the firmer adhesion of a glass substrate and a NiP deposit is required. 
[0005] Furthermore, in the hard disk drive for the Mobile computers, an arm head may collide in a CSS zone strongly at 
the time of parking. By the coUision of this arm head and a substrate, when the own VIKAZU degree of hardness of a 
substrate is small, a substrate may be dented. Usually, a NiP deposit is 2 the VIKAZU degree of hardness of 500kg/nmi. 
Although it had the hardness of a degree, when an aluminium alloy is especially used as a substrate, it is 2 the VIKAZU 
degree of hardness of 70kg/mm. A degree and since it is soft, a depression is generated, and endurance poses a problem. 
That is, when the impact at the time of an arm head colliding with a CSS zone is great, collision marks reach even a soft 
aluminum substrate, for this reason - as a substrate ~ high [, such as glass and SERAMMIKKUSU, ] - use of a degree 
of hardness substrate is considered. However, when a laser projection is formed in a CSS zone, in order to receive the 
impulse force of an arm head in a part of laser projection summit sections, the impulse force which joins the contact 
substrate surface compared with the case where head impulse force is received on the whole surface, by the 
conventional machine texture becomes large. Therefore, in the case of a laser texture, it is necessary to raise the degree 
of hardness of a substrate fiirther. 
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[0006] After carrying out sequential formation of a substrate layer, a magnetic layer, and the protective layer on a glass 
substrate, irradiating a laser beam is indicated by JP,7-272257,A. However, by this method, a minute lack part is 
produced in a protective layer by the laser beam, and there is a problem that the metal of the magnetic layer xmder a 
protective layer or a substrate layer gushes on the surface of magnetic-recording data medium from here, and corrosion 
tends to take place. Moreover, although carbon is mainly used for a protective layer, it is very difficult to form the 
projection of a fixed configuration in a carbon protective coat by the laser beam. For these reasons, CSS property 
sufficient by this method is not acquired. 

[0007] Moreover, after giving a machine texture in the direction of a concentric circle on the aluminum substrate which 
performed NiP electroless deposition, forming a projection in a CSS zone by the laser beam is indicated by JP,8- 
153324,A. However, it is very difficult to form a direct projection in insulating substrates, such as glass, by the laser 
beam unlike an aluminum substrate. 

[0008] On the other hand, after preparing the NiP layer of 100-1 50nm thickness on a glass substrate by the spatter, 
forming a projection by the laser beam is indicated by JP,8- 129749, A. However, in industrial production, it is difficult 
to prepare thickly 200nm or more of NiP films in a spatter. Moreover, by the about 150nm NiP film, in case a projection 
is formed by laser radiation, since the thermal conductivity of a glass substrate is low, it becomes the configuration 
where the laser projection sharpened thinly by ******** Consequently, the variation in projection height becomes 
large, a glide property will get worse or endurance will deteriorate. 
[0009] 

[Problem(s) to be Solved by the Invention] this invention be make in view of the above-mentioned point , and the 
purpose be in offer the magnetic recording data medium which moreover secured sufficient shock resistance , a fiiction 
property , endurance , and a magnetic parametric performance , and its manufacture method taking advantage of the 
feature which be excellent in the glass substrate in manufacture of the magnetic recording data medium which used the 
glass substrate by perform the projection formation and mechanical texture ring processing of the alximinum-Mg alloy 
which performed tiie conventional NiP plating by the same laser beam as a case . 
[0010] 

[Means for Solving the Problem] By preparing an electroless deposition layer in a nonmagnetic substrate which has a 
specific degree of hardness, and performing projection formation and mechanical texture ring processing by laser beam, 
a magnetic parametric performance and a fiiction property with an arm head for record playback have good shock 
resistance good, and found out that magnetic-recording data medium which is rich in endurance could be manufactured, 
and this invention persons reached this invention, as a result of inquiring wholeheartedly in view of the above- 
mentioned situation. That is, for a sunmiary of this invention, the Vickers degree of hardness is 2 650kg/mm. It is 
magnetic-recording data medium which has a non-magnetic metal deposit and a magnetic layer at least on the above 
nonmagnetic substrate, and consists in magnetic-recording data medium characterized by forming a projection by 
exposure of a laser beam in the non-magnetic metal deposit surface of a CSS zone, and forming concentric circle-like 
processing marks by mechanical texture in the non-magnetic metal deposit surface of a data zone. 
[001 1] Hereafter, this invention is explained to details. Magnetic-recording data medium of this invention is magnetic- 
recording data medium which prepared a non-magnetic metal deposit and a magnetic layer one by one at least on a 
nonmagnetic substrate of a high degree of hardness, shows outstanding endurance and is excellent in shock resistance. 
[0012] For a nonmagnetic substrate of this invention, the Vickers degree of hardness is 2 650kg/mm. It is 2 690kg/mm 
preferably above. It consists of a substrate which has high rigidity which was excellent in more than. The Vickers 
degree of hardness is 2 650kg/mm. The amount of laser height deforms that it is the following by impact of an arm 
head, or in being severe, a laser projection breaks. Since a VIKAZU degree of hardness does not centralize stress on the 
nonmagnetic substrate surface, a uniform thing is required in the thickness direction. In addition, a nonmagnetic 
substrate used does not have to be carried out even if mirror plane finishing of the surface is beforehand carried out by 
polishing processing. 

[0013] although not limited especially as the quality of the material of a nonmagnetic substrate ~ glass ceramics, and 
Zr02 and Ti02 etc. - addition — the increase of a degree of hardness ~ ceramic **, such as alumino silicate glass, SiC, 
and AlBC, etc. are used preferably the bottom. Glass ceramics are desirable and Si02-Li2 O system glass ceramics are 
suitable especially. Although a non-magnetic metal deposit, especially a non-magnetic metal deposit by electroless 
deposition method are prepared on a nonmagnetic substrate, in order to secure adhesion with this deposit, it is suitable to 
use for the substrate surface a glass substrate which has a detailed crevice. More specifically, 20 micrometers or less of 
10 micrometers or less of detailed crevices 5 micrometers or less are especially used for the maximum width of a 
crevice suitably preferably still more preferably. 

[0014] A crevice where the surface of a glass substrate is detailed can be formed for example, in a glass-ceramics 
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substrate by using an etching agent of fluoric acid systems, such as fluoric acid, a potassium fluoride, and ammonium 
fluoride, and performing chemical etching processing. Without spoiling surface smooth nature to some extent, since an 
amorphous field on the surface of a substrate can be altematively etched for chemical etching if crystallization glass is 
used, this can form a crevice appropriately and is suitable. Magnitude of a crevice can be controlled by choosing 
suitably concentration of an etching reagent, processing temperature, the processing time, etc. Moreover, in a high 
degree-of-hardness aluminosilicate substrate, a detailed crevice can be formed by processing it by loose grain or 
grinding processing. 

[0015] After magnetic-recording data medium of this invention washes a nonmagnetic substrate which has the above- 
mentioned detailed depression and makes the surface clarification, it forms non-magnetic metal enveloping layers, such 
as NiP and NiAl, by electroless deposition method. As for a non-magnetic metal deposit, it is desirable that it is the 
thickness of at least 50nm. If thinner than this, it is difficult to form a projection of a desired configuration by laser 
radiation at degree production process. Altiiough a maximum of thickness of a non-magnetic metal deposit is not 
limited, points, such as industrial productivity, to 20,000nm or less is suitable. Especially the desirable range of a non- 
magnetic metal deposit is 1,000- 10,000nm. Electroless deposition is performed by well-known method, and, 
specifically, is manufactured through a susceptibility-ized production process, an activation production process, and an 
electroless deposition production process. And before susceptibility-ized processing, degreasing processing is usually 
prepared. 

[0016] In order to lower surface roughness all over a substrate for magnetic-recording data medium which prepared the 
above-mentioned non-magnetic metal deposit as a desirable method for manufacturing magnetic-recording data medium 
of this invention, concentric circle-like processing [ polishing ] is performed according to a mechanical texture, and a 
method of irradiating a laser beam and subsequently to a CSS zone of the surface, forming a projection etc. is 
mentioned. A method that a method of a mechanical texture usually supplying a loose grain to the revolving substrate 
surface, and grinding on a tape or a method of grinding a substrate which is rotating on a polishing tape on which a 
polishing abrasive grain was fixed etc. is well-known is used. When using a loose grain, it is most desirable to use a 
diamond abrasive grain with a particle size of 1 micrometer or less. Less than [ average surface roughness (Ra)15A ] 
and the 60A or less of the maximum surface roughness of surface roughness after [ a glide property to ] texture 
polishing (Rmax) are desirable. 

[0017] Subsequentiy, a laser beam is irradiated at a non-magnetic metal covering film of a CSS zone, melting of the 
non-magnetic metal covering film is carried out partially, and a projection is formed in this portion. An exposure can be 
performed in the direction of arbitration to a substrate. For example, it can go in a circumferencial direction or the 
direction which can carry out in parallel, and crosses mutually if it is a request, or can also carry out in the irregular 
direction, without having still any regularity. 

[001 8] A thing of arbitration can be used if a projection can be formed in a metallic-coating film by melting as a laser 
beam. For example, a pulse laser etc. is used. Average height of a projection formed of an exposure of a laser beam 
should just usually be 5-lOOnm. Moreover, density of a projection is 103-108. An individual / mm2 It is desirable. 
Although an array of a projection becomes settled according to the direction of an above-mentioned exposure, it may be 
regular or may be irregular. A magnetic-recording layer which contains a magnetic layer at least subsequently to a non- 
magnetic metal covering film top with which a projection was formed of an exposure of a laser beam is formed. In 
addition, as long as it is a request, a substrate may be washed in advance of formation of a magnetic-recording layer. 
Ultrasonic cleaning, scrub washing, etc. for which washing used ultrapure water are used. 

[0019] Subsequentiy, a magnetic-recording layer is formed according to a conventional method. Usually, it forms so 
that the laminating of each class may be carried out to order of Cr substrate layer, a magnetic layer, a protective layer, 
and a lubricating layer by spatter. Although thickness of Cr substrate layer is set as magnetic-recording data medium 
according to desired magnetic properties, it is usually 100-lOOOA. Cr substrate layer is usually pure - although formed 
by Cr, other elements to a 20 atom % degree may be made to contain in total Although there is usually one Cr substrate 
layer, if it is a request, it can also be made into multilayers which consist of two or more layers. A magnetic layer is 
usually formed by Co system alloy, for example, CoNiCr, CoCr, CoCrTa, CoCrPt, CoCrPtTa, CoCrPtB, CoNiPt, 
CoNiCrBTa, CoSm, etc. Thickness of a magnetic layer is usually 100-500A. The number of magnetic layers may also 
be one, or you may be a multilayer. 

[0020] A protective layer is usually formed with metallic oxides, such as carbon materials, such as amorphous carbon 
and hydrogenation carbon, and a silica, a zirconia, and 30-500A of tiie thickness is usually 30-200A preferably. The 
number of protective layers may also be one, or you may be a multilayer. A lubricating layer is formed by applying a 
fluorine system fluid lubrication agent etc. to a protective layer. In addition, although a protective layer and a lubricating 
layer are not indispensable as magnetic-recording data medium, it is very desirable [ a lubricating layer ] to prepare both 
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this layer, considering the endurance of magnetic-recording data medium, a friction property with an arm head for 
record playback, etc. 

[0021] Formation of a substrate layer, a magnetic layer, and a protective layer can be performed with conventional 
methods, such as a DC-sputtering method, a RF-sputtering method, and a vacuum deposition method. Under the present 
circumstances, fixed voltage may be impressed to a substrate. Any of a direct current and an alternating current are 
sufficient as substrate bias voltage. Moreover, in the case of a direct current, although the magnitude can be set as 
arbitration according to the property of magnetic-recording data medium made into the purpose, it is usually about 
hundreds of volts. Although it is desirable to carry out within a vacuum chamber of membrane formation equipment by 
continuing in order of a substrate layer, a magnetic layer, and a protective layer as for formation of each class, after it 
will form a substrate layer if it is a request for example, it is taken out in atmospheric air, subsequently to membrane 
formation equipment it is inserted again, and can form a magnetic layer. In addition, making magnetic properties 
excellent in heating a substrate discover on the occasion of formation of a magnetic-recording layer has many desirable 
things. 
[0022] 

[Example] Hereafter, although an example explains this invention to details fiirther, this invention is not limited to the 
following examples, unless the summary is exceeded. 

[0023] Example 1 VIKAZU degree-of-hardness 690kg/mm2 Surface etching of the disc-like polish substrate with a 
diameter of 95mm which consists of Si02-Li2 O system glass ceramics was carried out in the fluoric acid system 
aqueous solution. When the sxirface was observed by SEM at 30,000 times, submicron detailed irregularity has been 
checked. Next, it is a glass substrate SnC12 of commercial 0.05 g/1 It rinsed by having been immersed in the aqueous 
solution for 2 minutes at the room temperature, and susceptibility-ized processing was performed. Then, PdC12 of 
commercial 0.05 g/1 It rinsed by having been immersed in the aqueous solution for 2 minutes at the room temperature, 
and activation was performed. Subsequently, it considered as average surface roughness (Ra)15A and a NiP covering 
film with a thickness of 6 micrometers by forming a NiP layer with a thickness of 8 micrometers using an electroless 
deposition method, and grinding 2 micrometers with an alumina abrasive grain. Subsequently, for smoothing of a data 
surface, and orientation control, this NiP covering film was ground with the diamond abrasive grain with a particle size 
of O.Smicro, and texture processing which has a slot in the shape of a concentric circle was performed. The average 
surface roughness after texture processing (Ra) was lOA, and the maximum surface roughness (Rmax) was 40A. This 
was dried after washing an abrasive grain and grinding powder by scrub washing using ultrapure water. 
[0024] Then, the argon pulse laser was irradiated by substrate linear-velocity 857 nrai/s, the laser reinforcement of 
300mW, and average irradiation time 2.5 micro-sec, and the projection was made to form in the field of the shape of a 
doughnut with a radius of 17-2 1mm which is a CSS zone. When the field in which the projection was formed was 
measured with the sensing-pin type surface roughness plan, 4120/mm2 and the average projection height of average 
projection density were 37nm. In addition, granularity measurement was performed using the needle whose tip is the 
radius of 0.2 micrometers. The above-mentioned numeric value computes the average surface roughness of each 
location by changing six locations of this measurement, and averages this by six more places. 
[0025] The substrate in which the projection was formed carried out sequential membrane formation of a substrate 
layer, a magnetic layer, and the protective layer, after drying after washing using ultrapure water. Membrane formation 
was performed using the DC-sputtering method, without impressing bias voltage to a substrate. On the occasion of 
membrane formation, the vacuum chamber was first exhausted to 4xl0-8torr, and the substrate was heated to 250 
degrees C using the lamp heater in this condition. Membrane formation was performed in order of 200A of Cr substrate 
layers, 170A of magnetic layers of 76Co-15Cr-2Ta-6Pt-lW (atomic %), and lOOA of C protective layers, and the fluid 
lubrication agent (MONTEDISON company make, trade name DOL-2000) of a fluorine system was fiirther applied on 
the protective layer. 

[0026] The static magnetism property of this magnetic-recording data medium, a magnetic parametric performance, 
endurance, and shock resistance were evaluated. As a result of measuring a static magnetism property using VSM 
(sample oscillatory type magnetometer), it is Hc(coercive force of field inboard of magnetic-recording data medium) 
2600. They were Oe and Brt(residual magnetic flux density)60Gmum. As a result of a contact start stop trial (CSS trial) 
estimating endurance, even if it performed CSS 10,000 times under 65 degrees C and 10%R.H., stiction showed the 
good engine performance, without increasing. The used arm head has a slider 50% with DLC, and loads are 6.5gf(s). 
Moreover, it carried out by including in the drive of 3.5 inches marketing with an arm head, including an arm head in a 
CSS zone and including the drive in impact test equipment (Yoshida Seiki make drop-out impact tester SDST-300, with 
high centrifiige HGP-20) behind parking. The impulse force and reaction time which carried out the seal of approval are 
800G and 2ms, respectively. An arm head collides with a disk substrate by the impact to this drive. Although the crack 
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at the time of a slider end face colliding with a disk substrate remained by this impact, in the slider flat part, the big 

depression was not generated at all in a disk substrate. 

[0027] Example 2 VIKAZU degree-of-hardness 670kg/mm2 Wrapping processing was performed using the disc-like 
substrate with a diameter of 95mm which consists of crystallization glass of a Si02-Li2 O system by grain-size partition 
#1000 (diameter of grain of maximum size 27 micrometers or less) of the artificial abrasives FO (compound artificial 
emery, 3.90 or more specific gravity, 203; 45 % of the weight or more of aluminum, less than [ TiO:2.0 % of the 
weight ], 49 or less % of the weight of ZrSiO(s)) made from FUJIMIINKOPORE. 

[0028] Subsequently, magnetic-recording data medium was created by the same method as an example 1 except having 
considered as 15A of average surface roughness, and a NiP covering film with a thickness of 7 micrometers by etching 
the surface in a fluoric acid system aqueous solution, forming a NiP layer with a thickness of 12 micrometers using an 
electroless deposition method, and grinding 5 micrometers with an alumina abrasive grain. This magnetic-recording 
data medium was similarly estimated as the example 1. For a static magnetism property. He is 2600. Oe and Brt were as 
good as 60Gmum. Moreover, even if it performed CSS 10,000 times under 65 degrees C and 10%R.H. as a result of the 
CSS trial, stiction showed the good engine performance, without increasing. Furthermore, although the crack of the end 
face of a head slider remained as a result of performing an impact test using a commercial drive, the big depression was 
not generated at all. 

[0029] VIKAZU degree-of-hardness 620kg/mm2 of the example of comparison 1 substrate surface After etching the 
surface in a fluoric acid system aqueous solution, a disc-like polish substrate with a diameter [ made from strengthening 
system alumino silicate glass ] of 95nmi By forming a NiP layer with a thickness of 8 micrometers using an electroless 
deposition method, and grinding 2 micrometers with an alxmiina abrasive grain, magnetic-recording data medixim was 
created by the same method as an example 1 except having considered as the metallic-coating film of 15A of average 
surface roughness. This magnetic-recording data medium was similarly estimated as the example 1 . For a static 
magnetism property, He is 2600. Oe and Brt were as good as 60Gmum. Moreover, even if it performed CSS 10,000 
times under 65 degrees C and 10%R.H. as a result of the CSS trial, stiction showed the good engine performance, 
without increasing. However, as a result of performing an impact test using a commercial drive, exfoliation of a NiP 
film occurred from the crack of the end face of a head slider. When the part was observed with the optical microscope, it 
turned out that the strengthening layer has exfoliated. 

[0030] Magnetic-recording data medium was created by the same method as an example 1 except having not performed 
texture processing by example of comparison 2 laser radiation. This magnetic-recording data medium was similarly 
estimated as the example 1. For a static magnetism property. He is 2600. Oe and Brt were as good as 60Gmum. 
Moreover, as a result of the CSS trial, under 65 degrees C and 10%R.H., stiction increased, and the arm head stuck to 
the disk and caused the head crash by 100 or less times of CSS. However, the big depression was not seen, although the 
crack of the end face of a head slider was seen as a result of performing an impact test using a commercial drive. 
[0031] 

[Effect of the Invention] According to this invention, in magnetic-recording data medium using an altemative substrate, 
magnetic-recording data medium excellent in magnetic properties, a magnetic parametric performance, endurance, a 
friction property, and shock resistance can be created. 



[Translation done.] 
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